Introduction Abundant literature now exists on the acceptability of the new pricing measure represented by urban tolls. However, this literature contains few examples providing a Bpolitical^analysis of their introduction. Here, our aim is to study how the political behavior of individuals, identified on the basis of general attitudes regarding the principles of regulation and pricing, influences, or does not influence, attitudes with respect to urban tolls. Method We study the ex-ante determinants of a vote on urban tolls. We use the results of a survey performed in France in the framework of the European Project ExpAcc (Explanatory Factors of Road User Charging Acceptability). We process the data using a Principal Components Analysis (PCA) then perform ordered logit estimation.
Introduction
Predicting individual intention dealing with main transport projects is quite difficult. The implementation of an urban toll can be a good example: this measure was rejected in France at the end of the 90s [48] whereas it has met with success in European neighbors such as in Norway in the 90s and after through congestion charging in London (see [36, 53] ), Stockholm (see [11] ) and urban road pricing scheme in Milan [51] .
The literature on the introduction of urban toll is relatively abundant. Different works have illustrated that before setting up a toll, adapted responses must be given to the following questions: what compensations can be Cassandra is the daughter of King Priam. She made many predictions, in particular during the war of Troy. She predicted the fall of Troy and she warned the Trojans about the Greeks hiding inside the Trojan horse. However, except for one, all of her prophecies being disbelieved. She was unable to do anything to forestall these predictions since no one believed her. This part of the Greek tragedy is knowing through the myth of Bthe cry of Cassandra^.
offered to the Bloser^users, especially if they are low wage earners, whether they are located outside the toll perimeter and who, most often, are captives to cars [7, 14, 19, 22, 48, 58, 65] ? What quality and availability can be provided for modal alternatives [1, 3, 13, 30, 35] ? Consequently, to what should the revenues generated from the toll be assigned [8, 20, 50, 57, 59] ?
More recent and less abundant in this transport literature are papers that provide a more Bpolitical analysis^of the introduction of urban toll. This literature seeks to analyze what determines the votes of electors [3, 6, 9, 17, [24] [25] [26] [27] [28] [29] 39] , but without an ex-ante analysis and without really putting the data to the test, with the exception of Jaensirisak et al. [28, 29] , Gaunt et al. [17] and Harsman and Quigley [24] focusing only on the UK case study. A better understanding of intention change is a way of increasing transport policy effectiveness, as the cost of rejection can be important and sustained financially by society.
Our objective in this paper is to study how the political intention of individuals, identified on the basis of general attitudes to the principles of regulation and pricing, influences or does not influence their attitudes to urban tolls? Attitude is only one of the determinants of intention (with subjective norms and control perception and intention acts on behaviour [4] . To answer this previous question, we study the link between general attitudes to regulation and pricing and the vote of a referendum on urban tolls. We use the results of a survey performed in France in May 2011 (N~1 500) in the framework of the ExpAcc project [61] . 1 First, we use standard OLS estimation to obtain an overview of the relation between referendum and socio-economics variables. Providing new variables in a smaller number, a PCA (Principal Components Analysis) is then used to analyze general attitudes on regulation and pricing. Results from OLS estimation and PCA analysis are used to perform more in-depth relation between attitudes to pricing and intention to voting on the issue of urban tolls.
The results show that there is a significant link between general attitudes to regulation by legislation, tax or pricing policies in transport on the one hand, and the vote in the referendum on tolls on the other. Moreover, we confirm that individual self-interest matters a lot in political intention but that other types of attitudes also matter strongly.
The article is structured as follows. We first provide a review of the literature on urban tolls (Section 2), and then present the data and method of analysis (Section 3). We present our results and discuss them in the fourth part (Section 4).
Literature review on urban tolls and vote
The purpose of this review is to identify the issues that are now subject to relative consensus on the introduction of an urban toll but also to take stock of works that provide a more political analysis. We can notice that road tolls are not strictly the same as road pricing reform, since tolls are typically route specific. Road pricing reform is more generic and is perceived often very differently and less coercive from cordon based or distance-based charging.
We briefly present the theoretical determinants of individual votes then a typology of urban tolls and a comparison of the impacts of urban tolls in the lights of their various effects on the determinants of votes.
Theoretical determinants of individual votes
Theoretical determinants explaining individual voting are widely covered by seminal results coming from social choice and public choice theories [37, 42, 52] . The analysis of voting strategies distinguishes two decisional layers: should I vote (or not)? If I vote, what are (is) my choice motivation(s)?
The downs' Paradox: should I vote (or not)?
Downs [10] identifies the existence of an individual Bsense of social responsibility^for the political system as a whole. People vote because they have been taught that voter participation is a necessary precondition for a well-functioning democracy. Hence, individuals develop a sense of responsibility and vote in order to sustain democracy. According to the BDowns' Paradox^, the costs of voting can be higher than the benefits and this simple cost-benefit calculus leads to a poor electoral turnout. One of the explanation is the voter's cost-benefit calculus, which can represent a voter's concerns for the functioning of her polity, but also other intrinsic benefits provided by the act of voting itself, such as the warm glow of acting in a pro-social way. However, as compared to the probability of being Bpivotal^, the time resources I should engage could refrain myself from voting.
Expressive voting: ideological versus utilitarian principles
Expressive voting is not only able to explain why citizens vote, but also how they vote. If individuals decides to vote, literature shows that his choice will be based either on ideological (acting morally or against taxes) or utilitarian (selfinterest) principles, or a mix of both [42, 56] . Concerning those determinants, a clear distinction should be made between sociotropic votes (welfare effects of a measure on the society to which I belong, via the impact on the environment for instance) and egotropic votes (welfare effects of a measure that I will support directly, via money loses).
Typology of urban tolls
Due to the relative consensus on the introduction of an urban toll, we propose a typology of this measure focusing on its main issues. Literature identifies the following main issues: loss for captive users (depending income level, value of time, residential location, and modal alternative) and choice of revenues earmarking.
Captive users
Due to the time the issue has existed (1970s) and the growing number of successful toll projects, the issues linked to the introduction of urban toll are subject to several studies. 2 It penalizes some individuals who form a group of losers that require identifying and more or less compensating, in particular when they are captive users. They are considered as captive car users if they can't use modal alternative because of its unavailability or weak availability in particular in terms of schedules, accessibility (time to access to), and travel time. Captive users are more often localized on the outskirts. This need of compensation situates at the heart of the debate the question of how the revenues of the toll systems are assigned.
Following the works started by Richardson [49] , many authors have established that the urban toll is a regressive pricing measure [7, 19, 22, 48, 58] . It is regressive because is penalized both the captive users previously described and the disadvantage individuals in terms of income. Sometimes, captive users are also disadvantage individuals. This effect of tolls on low income sections of the population has been the subject of empirical investigations in many cases. Applied to the Bay of San Francisco, Small [58] showed that without compensation, low income groups lost more than the middle income groups whereas high income groups were better off. Although incomes were redistributed on the basis of equality per capita, all the groups profited but the low income group profited the most. In the case of the East-west section of the urban boulevard of Lyon, France, Raux and Souche [48] showed how a specific measure to reduce parallel lanes led to the quasi-obligation to pay a toll for the new infrastructure. The improvement of the service rendered, through time savings on the new infrastructure and the transfer of part of the traffic from other links in the conurbation, was not enough to offset the quasi-absence of freedom of choice. Combined with a high toll price, it also had a negative effect on the most disadvantaged users (low income category).
However, Karlström and Franklin [16] conclude that middle income groups suffer the most when low income class don't drive so much. This result is in line with van den Berg and Verhoef [65] . They underline the need to link the issue of time value to that of delays. In the case of a congestion toll, they show that although the drivers whose time is of the lowest value suffer a loss, this loss is even greater for car drivers who combine an intermediate value of schedule delays and the lowest time value for this schedule delays value.
In the case of Stockholm, Eliasson and Mattsson [14] showed that car drivers who lived outside the conurbation and those who lived in the center would be affected by the introduction of the toll. Emmerink et al. [15] had already demonstrated that urban tolls increase the cost of residences located outside and at the periphery of conurbation and, for certain categories of income, they limit this choice of location beyond the periphery. The impact of the toll is greater for both with low income and weak capacity to adapt. This capacity is further reduced if they travel for work.
This impact of tolling on captive users underlines the necessary discussion on the zones concerned. In particular, the performance of cordon scheme is critically dependent on the cordon location. However, showing that charging points selected by even a simple analytical procedure can achieve economic benefit from around 50 % higher than predefined cordons, May et al. [40] demonstrate the key role of the local transport system and urban planning.
Revenues earmarking
Thus many works underlined the importance of the issue of assigning the revenues of urban tolls that could be used to compensate certain categories of people. Reasoning in terms of partial or general equilibrium leads to differences of conclusion about whether the revenues should remain assigned to the transport sector [57, 59] or be allocated to improve certain types of social aid or reduce taxes [8, 20, 50] . Focusing on the optimal level for public decision making, King et al. [33] , Proost and Sen [46] demonstrate that in the case of an urban toll, city should decide on the assignment of the revenues generated from it. Furthermore, city holds the optimal level of decision. The main reason for this, is that it is easier to reach consensus in a city than in a region where interests are less homogenous. Assigning toll revenues to public transport is the key factor of success for this measure. Armelius and Hultkrantz [3] pointed out that the number of winners increases considerably when the quality of public transport is improved at the same time as the toll is implemented. This improvement benefits both those that transfer from private car to public transport and those on the outskirts who already use public transport. Jansson [30] compared the methods and results obtained by different costbenefit assessments performed on the tolls of London and Stockholm and concluded that high quality public transport was vital to ensure the success of the toll. However, although the quality of public transport is essential to ensure that users opt for modal transfer, it does not reduce congestion alone [13] . Kottenhoff and Freij [35] observed that Stockholm's public transport system was already quite satisfactory before the toll was introduced. They showed that the installation of direct (faster) bus lines at the same time as the toll, attracted new public transport users coming from car. Furthermore, this additional capacity induces reduction of the in-bus congestion. Finally, Ahn [1] pointed out that the more an infrastructure is congested and the more measures are taken in favor of buses, the more individual wellbeing can be improved.
Determinants of votes in the case of urban tolls
As indicated, a first step of voting strategies is to know if individuals should vote (or not). In a second step, if individual decides to vote, his choice will be based either on ideological (against taxation in general) or utilitarian (self-interest) principles, or a mix of both. These determinants of voting are active in the case of urban tolls.
Voting or not?
According to Downs' Paradox a simple cost-benefit calculus leads to a poor electoral turnout. For the charging scheme of Edinburgh, Hencher and Li (2013) notice a turnout of nearly 62 % of Edinburgh residents who vote in a referendum on the implementation of a City centre cordon. The charging scheme was rejected by nearly 75 % of the voters [17] . A frequently observed phenomenon on urban toll is that just before a scheme is implemented, support drops to an all times low. This is a consistent pattern described for Stockholm by WinslottHiseliuset et al. (2009), for Norwegian cities by Odeck and Brathen [44] and Odeck and Kjerkreit [45] , and for London by TfL [63] . In Manchester, a two-cordon congestion charging scheme was proposed and tested with a local referendum. The level of turnout is more than 50 % (53,2 %) and the scheme was rejected by 79 % of voters.
On the other side are cities in favour of urban toll. In September 2006, the city of Stockholm organised a referendum on its trial congestion charging. The voting percentage is quite important with 76,4 % but the referendum was coupled with the general election. Referendum results give a small majority in favour of keeping the charges: 51.3 % for (243, 055 voters) and 45.5 % against (215,731 voters), with 2 % blank ballots (9535 voters) and 1.2 % invalid ballots (5825) [13, 62] . In June 2011, a referendum was organised in Milan where 80 % of voters supporting a replacement of EcoPass with an extended congestion charging scheme. Even if it was coupled with 4 others referendums, only 49 % of the eligible voters casted their vote. As notice by Henscher and Li (2013) a major reason for Milan's success is that the new congestion charging (Area C) is much simpler compared to its predecessor (EcoPass). Both examples of Stockholm and Milan show that simplicity and effectiveness of the scheme system are a condition to reduce uncertainty and then increase of voters' support.
Ideological determinants of voting
Concerning ideological determinants of voting, literature identifies three main components: trust in government, political affiliation, and distributive concerns.
A reason to oppose congestion pricing is distrust in the stated reasons for its introduction or the use of the proceedings from it (for example see [32] ). Even if one understands the economic rationale behind the policy, it is still possible to also disbelieve that the particular politicians in place to introduce and manage such a system will do it properly, and stick to the promises of revenue hypothecation made. And perhaps more importantly, even if one believes that politicians will do as promised, one may still be of the opinion that it is principally wrong for the government to get involved in a particular policy. One may call the former a pragmatic kind of libertarianism and the latter an ideological kind. Regardless of which, they are both associated with a low level of trust in government.
Political affiliation, political left and right, is one of the ideological determinants of voting and often depending of fairness ideology background. If even political organization is different between countries, in London or Stockholm, congestion pricing has been suggested by the political left, and opposed by the right. On the political left, vertical equity (concern for the underprivileged see [48] ) is a cornerstone of the ideology. Left leaning politicians who suggest introducing congestion pricing can then perhaps be assumed to subscribe to the notion that, at least in Europe, the net effect of the policy is progressive. On the other end of the political spectrum there is a traditional orientation toward horizontal equity (concern for the principles of allocation of resources and responsibilityuser pays principle-or -polluter pays principle-) stressing that costs should be born to a larger extent by the users. This would indicate that the political right should be supporting congestion pricing, as user fees ensure that each person pull a larger share of her own weight. It cannot be denied that the findings related to fairness fit the political landscape poorly. This pertaining to trust in the government, which also aligns well with the left-right scale, work well to explain attitude to congestion pricing. Moreover, as we explain further, the environment problematic have strong explanatory power, and with green parties often ending up left-of-centre, this too offers a fitting explanation. Thus it appears that in the case of this particular policy, and the political debate in many European cities, it is the attitude to the role of government and to the environment, rather than the fairness of certain allocation principles, that has guided the political parties in their opinion forming.
Self-interest determinants of voting
Another part of the literature shows voting on urban toll can be determined by self-interest [3, 5, 54, 55] . However a clear distinction should be made between sociotropic (welfare effects of the toll on the society to which I belong, via the impact on the environment for instance) and egotropic votes (welfare effects of the toll that I will support directly, via time savings, money loses or benefit from revenue recycling). The amount of money to be paid has a negative influence on the attitude toward the system while urban toll green image has a positive one.
Eliasson and Jonsson [12] show the impact of the environmental concerns as a determinant of attitudes towards congestion pricing in Stockholm. The green self-image of the measure motivates a vote in favor of the scheme. Jaensirisak et al. [29] found also that an ability to achieve substantial environmental improvements was more important for acceptability than the scheme's perceived ability to deliver concerning congestion relief. Earmarking toll revenues to public transport is also an argument for the urban tolls [3, 39] . The number of electors against the measure fell considerably when the toll revenues were assigned to public transport [9] .
Jones [31] and Allen et al. [2] have argued that uncertainty over its effectiveness is an important reason for the rejection of congestion charging. More recently on Edinburgh and Manchester cases studies, Hensher and Li [27] confirm that uncertainty associated with the effectiveness of congestion charging influence a vote against this pricing measure. Gaunt et al. [17] show a massive refusal coming from carusers and owners both because they have to pay and because they are not convinced by this measure in reducing congestion and improving public transport. This lack of effectiveness was itself linked to the difficulty for the respondents to clearly understand the toll scheme. This point is useful to understand that familiarity to congestion charging and its effectiveness breeds acceptability.
Jaensirisak et al. [28] examine both sociotropic and ergotic votes on Leeds and London case studies. Results show acceptability is influenced by selfish and social perspectives. They also identify factors influencing selfish and social perspectives. They showed that the toll was more acceptable to noncar users and younger persons, who perceive pollution and congestion as serious problems, consider that the present situation is unacceptable and judge tolls to be an efficient measure (time-saving). In contrast, bus users and those who perceive pollution problems as very serious in their city are more concerned with benefits to society as a whole than benefits to themselves. They also show a difference according to city as the inhabitants of London were more ready to pay than those of Leeds.
Gaunt et al. [17] and Harsman and Quigley [24] analyzed ex-post the results of a referendum on the urban toll in Edinburgh, where it was not introduced, and in Stockholm where it was. Harsman and Quigley [24] find that timesaving and increased costs were decisive factors influencing voting intention. In the calculation behind their voting, the respondent trade-off between the time saved by the toll and the additional cost linked to paying it. Furthermore, they show a strong link in voting orientations between political and self-interest motivations, for example between distributive concerns and political affiliation. This literature review makes it possible to formulate some assumptions that will be tested empirically, in particular: to what extent is a referendum on urban toll reject or not? What are the self-determinants of vote (environmental concerns, toll road efficiency, socio-economics factors)?
Data and method of analysis
We first present the data used and then the analysis method.
The data

The survey
We performed a survey in Lyon during the second half of May 2011. At that date, Lyon Metropolitan Area (Great Lyon), France's second largest city with a city population of 481.000 of inhabitants and a metro area with 2.1 million of inhabitants. The share of population driving daily is 47 % and the share of population with access to at least one car is 77 % (official statistics 3 ). Lyon is not a particular city in terms of transport pricing in France. Drivers have to pay excise taxes on oil (nationally fixed), on car purchase (depending on vehicle axle), for getting a driving license (the same for everyone) and to park their car in some dense areas (with a discount rate for handicapped). Each day, 570 000 cars enter through LyonVilleurbanne area and 322 000 cars circulate inside this area. Then because of the congestion, the following regulation principle Bfirst come, first served^is used as a reference for private cars.
The sample chosen (N~1 500) was based on quotas controlled by telephone. It was designed to meet predetermined quotas for, among other things, age and gender, thereby managing the response bias already at the collection stage. In order to ensure a sufficient share of respondents perceiving the survey as relevant, a deliberate bias was also introduced, by oversampling frequent car users and people living inside the hypothetical charging zone, to higher shares than would have been the case in a randomized sample of the population of Lyon. These quotas are representative of Greater Lyon (see Lyon Household Travel Survey, 2006), apart from the zone of residence (50 % lived in the toll zone -41 % for the observed population -and 50 % outside but within a radius of 15 km from the city center -59 % for the observed population) and the transport mode (2/3 were car drivers, i.e. 1 000 persons -47.4 % for the observed population) (see map in Appendix 1). Specific quotas for the zone of residence and the transport mode are used to collect enough information on categories with a suspected high level of rejection (see Emmerink et al. [15] , Eliasson and Mattson [17] ).
The survey was carried out using a questionnaire administered in France by telephone by the company Enov Research. A total of 10,241 calls were initiated, out of which 53 % picked up to answer. Out of those answering, 37 % agreed to start answering questions after having been introduced to the purpose of the call. Then, as the interview went along, some calls were prematurely terminated, either on request by the respondent, or when the caller system detected that some answer placed the respondent outside one of the predetermine quotas. When 1500 calls had led to a complete survey being answered and all quotas met, the calling was completed.
The questionnaire 4
The questionnaire was elaborated by all the partners of the Expacc project and carried out in all of the three cities, with some minor local variations. The questionnaire comprises a first part on general attitudes to the principle of regulation, taxation and pricing for transport. The general part included assertions on traffic, transport and pricing. The respondent had to indicate the extent to which they agreed with these assertions by answering according to a scale from 1 (absolutely disagree) to 7 (absolutely agree). They could also express the desire not to answer (NA: No Answer) (see Table 1 ).
Another part of the questionnaire was focused on attitudes to the introduction of an urban toll (see Table 2 ) and to a specific cordon charging experiment (see Table 3 ). For the part relating to the urban toll scenario, we test a cordon charging of 3 Euro a day to enter and circulate within the city center. The assertion was introduced as follows: BOne of the ideas studied to reduce car traffic would be to introduce cordon charging around the city, which would entail charging all cars, vans and motorized two-wheeled vehicles that enter and circulate within the city. In Lyon, the zone applicable to the toll would include the central districts of Lyon and Villeurbanne (see the map attached). The principle would be that all car drivers entering or circulating inside this zone would pay a flat rate of 3 Euro a day, or 50 Euro a month, 24/7^. Following the literature presented at the beginning of the present paper, questions test the effectiveness of the congestion charging scheme, the presence of a modal alternative, and the distinct impact linked to the level of captivity of the user.
Lastly, we asked the respondent to tell us how they could vote if a referendum was held on the introduction of this toll (If there was a referendum on the introduction on this urban toll, how do you vote? Certainly yes, probably yes, probably no, certainly no or No Answer).
The last part of the questionnaire collected sociodemographic data on the respondents (see Table 4 ).
Furthermore, we must point out some limitations, in our dataset. Firstly, and because it is both difficult to obtain and quite distinct between France, Sweden and Finland (for example conservative party in France is quite different from conservative party in Sweden), in our questionnaire we do not include question about individuals' political habits (do you vote in general? Do you agree with the current local/regional/national action?). Secondly, in particular because we didn't want both to increase time to answer the questionnaire and its complexity, we do not present modal alternatives with real-time information data (location, availability, and price).
The analysis method
After an overview on general attitudes on pricing based on a standard analysis, our analysis method comprises two steps which need further explanation: in the first step a Principal Components Analysis (PCA) and in the second steps, ordered logit estimation using results coming from the previous steps.
Principal Components Analysis (PCA)
In the case of a survey in which several questions are asked, the Principal Components Analysis (PCA) can be used to group the answers [43, 66] . It describes the structure of the correlations between the variables, in our case the 14 questions asked in the general part of the questionnaire, by providing a smaller number of independent linear combinations [18] . This makes it possible to create a new variable that can be substituted for each of the variables of the sub-groups identified without losing much information.
With 14 items, we haven't large data sets. However PCA method can produce interesting results in a first step. As Golob and Recker [18] write:^It is used to reduce the dimensionality of the data by accounting for redundancy among sets of highly correlated traffic flow variables^(p. 55). In our case, the risk of highly correlated responses on general attitudes on regulation and pricing in transport can be anticipated and hence justify the choice of PCA method.
Let X (n*p) be the sample where n represents the observations and p the variables. The observations correspond to the respondents of the survey and the variables to the 14 questions asked on general attitudes to regulation and pricing. These variables are correlated and correspond to the variables to be studied.
The table of initial raw values takes the following form:
r ij is the value of variable j for observation i. The objective of the PCA is to find the projected space noted S where the variables are not correlated. This space S (n*p) is a linear combination of X (n*p) . Let P be the matrix of the projections P (n*n) , thus we can write: S = P*X The first line of the projection matrix represents a new axis that we denote axis 1 (see next Fig. 1 ), in the uncorrelated set. The value resulting from this first line permits creating a new variable. Its variance is the maximum among all the possible choices (i.e. first principal component). In other words, the PCA maximizes the variance of the variables measured, explained by the factors. The second line of the projection matrix has the same properties but without the first Principal Component 5 (see axis 2). Lastly, we note that the relative positions are interpreted in terms of correlations on the factorial plane of the variables.
The ordered logit estimation
We complete our analysis with an econometric method to test in greater depth the link between the general attitudes to pricing and a vote in favor of urban tolls. To achieve this we use ordered logit estimation. The results of the survey can be considered as ordinals insofar as they can be values from 1 (absolutely disagree) to 7 (absolutely agree). Consequently, an ordered logit model can be used [41] and provides results on respondents intention. The question on the referendum is the variable to be explained, denoted R. The explanatory variables correspond to the set of 14 questions on general attitudes, denoted Y.
Thus we have: R = f(Y)
If Y is the response factor with K levels, then the model is written as follows:
with Φ being the normal cumulative function, θ 0 = − ∞ < θ 1 < ⋯ < θ K = ∞ are the thresholds, x is the vector of the explanatory variables and β is the vector of the unknown parameters. Furthermore, to facilitate analyzing the estimation results, we reduced the number of items from 7 to 3 for the questions on attitudes. 6 In addition, we withdrew from the base all the BNA^and Bother^answers which could not be ordered. Finally, the sample remained satisfactory with a size of N = 867. This estimation was performed with different packages of the R freeware. Since the coding of the responses varies from 1 (disagree) to 3 (agree), a positive value for a variable coefficient indicates a tendency to consider the respondent agree with the proposal.
To obtain a better estimation, we also used control variables. These variables were chosen because they are significant at the end of the OLS estimation. We therefore estimate that a model comprising the 14 questions to which we added age, level of education and car use frequency.
Results and discussion
First we present overview results, then results of the correlations between the different responses, and the projection of the question on voting in a referendum on urban tolls. We then describe this link with ordered logit estimation and, finally, we discuss the results.
Overview
Preliminary results show results on general attitudes on pricing and urban toll with frequency distribution tables and standard OLS estimation using only socio-economic variables (income, car use, age, places of residence) as explanatory factors to start empirical analysis of the referendum question.
Contradictory attitudes?
Results on general attitudes to the principle of regulation, taxation and pricing for transport are presented in Table 1. Without surprise, the level of agreement is massive and the highest for general question on using more means to protect the environment, on reducing disparities between the poor and the rich and on the high level of tax in France. While certain types of measures are currently used, like flight tickets more costly for peak hours and days in comparison to other times or road toll for financing new bridge or road, respondents are against in majority. Even if some resist, the majority of the respondents consider automatic speed camera are a good way to save lives, taxes on both the noisiest cars and two-wheeled vehicles and on air traffic are necessary, and that car and truck traffic is one of the biggest threats to the environment. They also consider they need to travel freely on public transport (bus, subway, tram, regional train) or with reduced tickets during off-peak periods. However, in the same time, the majority stays in favor of building new roads in Lyon.
Attitudes on the urban toll: an efficient measure for reducing car traffic
The next part of the questionnaire is focused on urban toll implementation. With the objective of reducing car traffic, we test a cordon charging of 3 Euro a day to enter and circulate within the city center. Results show respondent massively consider this measure would reduce car traffic, improve quality of life for those living in the toll zone and the time spent in bottlenecks in Lyon. In the same time, they anticipate the increase of the number of users of Lyon public transport (bus, subway, tram, regional train). However, they also point out a negative effect of the cordon on the commercial activity in the toll zone (see Table 2 ).
If the cordon charging was introduced, then we proposed some possible changes: assignment of the revenues of the toll were assigned to improving Lyon public transport or roads in Lyon, the insurance of the anonymity of the users with the toll technical system of the toll, reductions of the toll price for people with low incomes, residents, and a toll only operated from Monday to Friday from 7 a.m. to 8 p.m. The respondents have to pronounce on how these changes could affect their attitudes. Responses to this part of the questionnaire are more surprising as the lack of change is the major response (see Table 3 ).
Vote on urban tolls: a strong rejection
It was no surprise that our work first shows that the rejection of a referendum on the introduction of a toll is strong (67.5 %). We can moderate this result by the overestimate quota taken for the zone of residence and the transport mode. To examine Fig. 1 Circle of correlations for questions on general attitudes this result more closely, and in relation to the literature, we present first cross tabulations between responses to the question on the referendum and the criteria relating to residence and job-study locality as well as to car-use frequency in the zone (Table 5 ). The works of Armelius and Hultkrantz [3] show these two variables have a significant effect on the results of the vote. Rather unexpectedly, they also show that there is no significant difference in voting according to whether one lives in or outside the toll zone. Furthermore, the differences start becoming more marked when car drivers work inside the toll zone. But this more marked difference can be found as much in favor of a negative vote as that of a positive one. Lastly, unsurprisingly, it appears that the staunchest opponents of the toll are those who enter the toll zone daily.
To investigate more in-depth the relations shown in Table 5 , we use now a standard OLS estimation between referendum and socio-economics variables.
A vote linked to age, car user frequency and degree
By treating the regression function coefficients as elasticity coefficients, we estimated a relationship between response to referendum and the explanatory socio-economics variables (residential location, gender, age, job location, income, degree, car use frequency, professional category, size of the household) (see Table 6 ). To estimate the model's unknown parameters, we use the Ordinary Least Square (OLS) method.
Following the standard literature [21, 38] , the model estimated with the OLS method must be satisfied following constraints: the variance of the error is constant (i.e. homoscedasticity or convergence); the error is independent from the explanatory variables (i.e. no multicollinearity), the errors are not correlated (i.e. independent).
The model we estimate is robust in view of the two last constraints. The model is without problem of multicollinearity (F-statistic: 7.93 on 9 and 1490 DF, p-value: 1.612e-11, with value of Fisher test (F-statistic) higher than 3.37 we can reject the null hypothesis, saying coefficients are different) and with independent errors terms (see values of t-student test).
However, the estimated model is subject to heteroskedasticity problem (BP = 20.775, df = 9, p-value = 0.01369, p-value of studentized Breusch-Pagan test (BP) is smaller than 0.05 -for α = 5 %). To deal with, we add a tHC test (Student t heteroskedasticity-consistent test) [21, 38] . tHC results are significant, the model can be retained. However, while the model satisfies estimator properties, the low level of R 2 underlines its weak quality of fit meaning in particular the lack of some explanatory variables. We must remember first that the general objective of the survey is focused on general attitudes on urban pricing and second that OLS estimation is a preliminary step for studying political attitudes.
Results for OLS estimation show response to referendum question significantly and positively correlated to three of socio-economics variables: age, car use frequency and degree level (student test more than 1.96). We use specific overestimate quotas for the zone of residence (50 % lived inside the tolled area against 41 % for the observed population) and the transport mode (2/3 were car users against 47.4 % for the observed population) to take into account a potential rejection effect linked to these variables. However our results do not confirm the effect of residence location, only car users appears significant. Furthermore, our results are more in line with literature in view of the impact of degree on the respondents' answers.
Three groups of responses
The resulting chart of the plane of variables is given by the circle of correlations ( Fig. 1 and PCA detailed results are given in Appendix 2). The first line of the projection matrix represents the axis 1 and the axis 2 represents is the projection without the first principal component. The overall result is not very satisfactory since the variance explained by the first two components makes up only 29 % of the total. 7 The analysis of the correlation results shows that the images are not all very close to the circle, indicating that certain points were not perfectly represented by the plane.
Nonetheless, certain interesting results of the PCA can be emphasized, notably by identifying the groups of variables in opposition to each other. It is first possible to gather the different variables into three groups. The first group, denoted group I, is strongly negatively correlated with axis 1 (Fig. 1) . This axis is interpreted, on the negative side, as representing pro-environmental values and compensatory type price incentives (make people pay less during off-peak hours). This group appears very consistent with what we found in the literature. Eliasson and Jonsson [12] show a green self-image was one of the most influential determinants of attitudes towards congestion pricing in Stockholm. Jaensirisak et al. [28] find that an ability to achieve substantial environmental improvements is more important for acceptability than the scheme's perceived ability to deliver concerning congestion relief. Axis 2 comprises two groups in clear opposition with each other: group II and group III (Fig. 1) . This factorial axis is negatively correlated with group II and positively correlated with group III. This axis opposes the positive side with attitudes against taxes, worries about congestion and social equity, in favor of improving roads and free public transport, versus the negative side with attitudes in favor of strong regulations (speed camera), financing roads through tolls and the taxation of environmental externalities and congestion. The diversity of the composition of these groups makes the analysis less immediate while the ordered logit estimation allows refining their analysis The analysis of the results of the circle of correlations also shows that all the variables are located on the same side, i.e. on the left hand side, meaning that the respondents more or less agree with the proposals made. How did we obtain such an unexpected result? The main explanation lies in the formulation of the questions. Indeed, eight of the fourteen questions were formulated as follows: BIt is reasonable that …^and four other questions were assertions (for example, Btaxes are too high…^). For the two remaining questions, although more conditional, their general and almost Bobvious^nature (for example BFar more resources should be used to protect the environment^) encouraged favorable responses, thus situated more on the left of the graph.
However, it was surprising to find on the left side two assertions with which the respondents did not agree, that is to say Btoll financing^(BIt is reasonable to finance a new bridge or road by a road toll collected from those that use it^) and Bflightph^(BIt is reasonable that plane tickets cost more during peak hours or days than at other times^). Indeed, as already explained, with three other questions (Bcamera^, Bcar tax noise^and Bflight tax^), they composed a group characterized by the maximal disagreement with transport pricing.
We shall now focus on the projection of the question of voting on the toll and on general attitudes to question of pricing. Figure 2 represents the average of projections of individuals. The axis 1 represents the pro-environmental value and the pricing compensations. The projections of individuals are located next to the variables for which they have values above the average and opposite variables for which they have values lower than the average. This axis 2 represents preference for regulation. First there is a difference according to respondents' votes (Fig. 2) . A monotonous relationship can be seen from for to against, from left to right of the factorial plane and also from the bottom upwards. This positioning of responses on the referendum is consistent with the Bmap^of attitudes expressed by the factorial plane. Those who voted Babsolutely for^or Brather for^are located towards the left, in the direction of pro-environmental values and fare compensations, and towards the bottom, in the direction of strong regulations. On the side of the opponents, only those who voted Babsolutely against^can be distinguished clearly, in opposition to the direction of pro-environmental values and that of strong regulations. Jaensirisak et al. [29] and de Groot and Steg (2006) showed this positive effect of taking environmental questions into account on acceptance of a toll. This is also the case of the more recent works of Rotaris et al. [51] on the case of the urban toll of Milan.
Can the results of a referendum on urban tolls be predicted?
We use now an ordered logit estimation to perform a more indepth test of this relation between attitudes to pricing and to voting on the issue of urban tolls. The results of the ordered logit estimation relating to the question on the referendum are presented in Table 7 . The referendum question is variable to be explained. As we explain at the end of section 3, 14 variables on general attitudes tested with PCA and significant socio-demographic variables are the explanatory variables coming from OLS estimation. For estimating the ordered probit model [34, 64] , we use BMass Package Bof the software R [47] .
Nine attitude variables have significant influence on the response to the referendum (cf. Student t test in Table 7) . Those who are in favor of an environmental tax on air transport, a tax on road transport noise and peak hour tolls to finance roads, and who support environmental values and are in favor of speed camera to save lives, tend to vote rather Bfor^or Babsolutely for^a referendum on the toll. As already mentioned, this result highlights the role of environmental concerns, consistent with the literature. The less negative [51] . The trend is reversed for those who think that new roads should be built to combat bottlenecks, that taxes are too high in France, or that the reduction of disparities between the rich and the poor should be a priority. The analysis of those groups is less obvious. Nonetheless, we hypothesize that these responses are examples of the link between voting intention and the quest for personal interest. In our case study, a rational and selfinterested driver would only support congestion pricing if revenue from the system is spent on something valued by him. In the 2005 referendum on congestion pricing in Edinburgh, Gaunt et al. [17] find that car drivers are significantly more prone to voting « no » than non-car drivers. The correlations are less significant for the five remaining questions. The results of the ordered logit estimation on the question of the referendum (variable to be explained) are given in Table 7 (see significant explanatory variables in bold text). 8, 9 Lastly, among the socio-demographic variables present in the estimation, only that of having a university degree remains significantly correlated with the question on the referendum which is in line with the results of Jaensirisak et al. [29] . Less well-educated respondents tend to vote no to the referendum on the toll. This effect of education on the attitudes of individuals is a relatively classical result. Harsman and Quigley [24] showed that a large fraction of residents with a post-secondary education were more favorable to the referendum. Souche et al. [60] highlighted significant differences in attitudes to tolls as a function of the level of degree of the person questioned. For example, especially among diploma holders, the non-working people perceived all the regulatory rules proposed as unfair and were more adamantly against the urban toll.
Concluding remarks
Despite the many works in the literature on the introduction of new pricing measures such as urban tolls, few focus on their political dimension. We sought to better understand the exante determinants of a vote in favor of a referendum on a possible urban toll. This issue is topical at present in France since the law known as BGrenelle II^(2010) authorizes conurbations with more than 300,000 inhabitants to experiment with urban tolls.
Regarding the question specific to the referendum, we first showed that it would be rejected by electors. We can moderate 8 Note 1: Coding is as following: flightph2 (neutral) is compared to flightph1 (in disagreement) which serves as item of reference. flightph3 (in agreement) is also compared to flightph1 (in disagreement. A positive value for a variable coefficient indicates a tendency to consider the respondent agree with the proposal (vote Bfor^). A negative value indicates a tendency to consider the respondent disagree with the proposal (vote Bno^). 9 Note 2: polr() is the fitting function for the MASS package. Model fit is given by AIC (Akaike Information Criterion) which is a measure of the goodness of fir that takes the number of fitted parameters into account; AIC = −2*log L + k*edf With L the Likelihood and edf the equivalent degree of freedom of fit, k the weight of the edf. this point by the specific quotas we take for two variables, but the unbalance in favor of rejection is validated. This result is in line with that of Jaensirisak et al. [28] and also with what occurred in Stockholm at the end of the trail [13] . Our results highlight a significant link between the attitudes to control by legislation or by taxes and transport pricing on the one hand, and the attitude to a referendum on urban tolls on the other. In a first step, even if the number of items is quite small, we apply PCA method to identify common variables between several questions. Then, we use projections for the Breferendum^variable which allow to clearly separating the pros and cons an urban toll scheme: those who voted Bfor^a road pricing scheme are both in favor of pro-environmental values, fare compensations and strong regulation; on the opposite those who voted Bagainst^do not support proenvironmental values, fare compensations, and strong regulation. In a last step, we use ordered logit estimation to test in particular socio-demographic variables influencing voting intention. Results show that only of having a university degree remains significantly correlated with the question on the referendum: less well-educated respondents tend to vote Bno^to the referendum on the toll.
Moreover, our results confirm that individual self-interest matters a lot in political attitudes (e.g. how much one drives, how many cars one has, what is my value of time), but that other types of motives also matter strongly (e.g. environmental concerns, whether one thinks taxes are too high). As a consequence, a real-life political analysis cannot be limited to classical Beconomic^variables, even if they matter too obviously. Lastly, our results should be placed in relation with those concerning the more global issue of the acceptability of a new pricing measure through, for example, that of the compensation to be implemented.
Obviously, it is to be hoped that the results obtained by researchers do not end as so many cries of Cassandra, whose predictions went unheard, since the risk of rejection of a possible referendum would be both financially and politically costly for local authorities whose financial resources are now greatly limited. 
